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The design of tomorrow’s aircraft will be dictated by the need to have more 
environmentally ‘green’ aircraft in line with the ACARE 2020 vision for example. 

This can be achieved in different ways which can be: reduced structural weight, 
improved combustion, and optimised aerodynamic performance. 

Today’s aircraft structures are designed for a single aerodynamic optimisation, to give 
the best performance between each aerodynamic configuration. Furthermore, today, fuel 
consumption represents approximately 22% of the direct operating cost (DOC). If drag 
can be reduced by 1%, this would correspond to a reduction of 0.2% of the DOC (1.6 ton 
less fuel or ten additional passengers on a long range flight). 

To be able to optimise for the complete aircraft mission, from take-off to cruise to 
landing, either globally over the aircraft structure or locally in real-time reaction to local 
phenomena is needed. This could ensure a continuous optimisation of the aerodynamic 
behaviour of the aircraft for every individual flight. It is obligatory to study breakthrough 
and emerging technologies going beyond the limitations of the aircraft’s fixed structure 
and to use efficient actuators to optimise the flow over the airfoil. 

Research work on new technologies and innovative devices has been or is being 
performed with the overriding aim of improving the aircraft’s aerodynamic performance 
by controlling air flows and improve combustion. 

Among the innovative solutions, the use of plasma technologies has shown itself to be 
very promising from both a performance point of view and in terms of the diversity in 
potential applications from external flow control (lift/drag), internal (engine) flow control 
and combustion, enhancement and noise attenuation. 

The main advantages of plasmas devices are their ability for real-time control at high 
frequency, their manufacturing and integration simplicity, their low power consumption, 
and their robustness. There are no moving parts and only two thin electrical wires needed 
to link them to their electrical power supply located near or far, and so making them a 
safe and reliable technical solution. 

Given the importance of the subject, ONERA decided to gather its own actions 
concerning plasmas for aerodynamics and combustion in a unifying research plan  
called ‘Action de Recherche Fédérative Plasma’ (ARF Plasma). This working group is 
interacting with all French laboratories involved in this subject. The present issue is the 
consequence of a workshop organised at ONERA in Toulouse at the beginning of 2011 
by Daniel Caruana, chairman of the ARF Plasmas. 


